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Chapter 7: Management snd Operstions

7.6 Maintenanco

Safety Criterion: 76-1
A maintenance program for the faclity shall be developed and implemented using o talored approach,

Implomenting Codas and Standards:

Safety Criterion:  T.65-2
Tha manienance program shall conain provisions sufficient to praserve, predict, and restore the
svailabiity, oparsbility, and roflabifty of structures, systems, and componenis desipnatod os
Imponanl o Salfety.

implamenting Codes and Standards:

25 CFR 1910  Cocupational Salsly and Health Stancards  Location: 119 ) (5}
DOSFRL-SE-0006 4357 Opersiiona! Tesiing, Inspaciion, and Mainforsnce-Opersikons! Tasting, bnspeciion, and

Safaty Criterion: 18-3
The reaintenance program for important o Safety Siructures, systems and components shall cleardy
define:
(1) The iImportant to Safety structures, sysiems, end compenents that comprise the facility;
{2) Tha requirernents of the menienance program that are darved from the progrem elements (isted in
Safaty Criterion 7.6-4.
(3} Tha managamonl sysiams used for those aclivities, inciuding the means for monitoring and
migasuiing the effectiveness of the program and the management of malnenance backiog;
[4) The assignmant of responshilies and autharity for all levels of e menienance orgenzston,
(%) Machanisms 1o losdback such relevant inlormation as rend analysis and instrumeniation
perfornanceiraliabliity data In order bo identily necessary program modifications,
(8} Provisicns for identitying and evaluating possitle component, system design, occupational safety
and health, or othar relevant problems and implemantation of @ self-assessmant program;
{7} Perlormance |ndicators and crilera 15 be ulifzed lo measure aquipment, syslams, and persoanel
efeciveness in manianance aciivities, 4 :
(8) inlprfaces betwean mainienance and othar organizations (e.g.. nvolving operations, anginsenng,
quality, and safety); and
(9] Quanfitathe rolisbiity target values for syslems and companents 1o stan o run, when such values
are credited in salely ansiyals.
{10} Appropetate sthorizaton & recewed before modificaton siars on a safely instrumenied system,
{11} Assessmant of impast of e modiicetion on the functonality of the safaly instrumented syslem
s performed, io ensure funclionality s nol Impared.

* Myt wipilable appendis peviber when incorporsted ime SRTY

1-19 March 28, 2000




BN FL TWRS-P PROJECT
SAFETY REQUIREMENTS DOCUMENT Volume Il
inc. ABAR-WITS-00-00007, Rev. 0

Chapter 7: Managemest nnd Operaticns

Implementing Codes and Standards:
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Chapter 7: Managemeni and Operations e

Appeng A Implemanting Skandard bor Safoty Siandards and Roqaements

DOEWLO6-0006 4.2.7.1 Reliabiity, Avaiabiily, Mainlainatiily, nd InspeciatillyFAl)-Rebabity
DOEML-98-0006 4.3.5 1 Oparations Testng, bapaction, and Maintenance-Oparadonal Testing, fnspection, and Asinfenaca

Safely Criterion: 76-4
The malntenonce program sholl addreas aach of e Tallowing elements:
(1} Ceganization and administration;
(2} Mairdanance training and qualificetion;
(3) Maintsnance lacililles, equipmanl, and iools,
(4] Types of maintenance;
{5) Maintenence procedures and other work-relabed documanis;
{B) Planning, scheduling, and coordinating maintanance actilies:
[T} Contrel of malvienance achhvities;
{B) Posimaintenanca testing;
{8) Procurement of parta, materials, amd sendces;
(10) Maberial receid, inspection, handling, storage, reirieving, and Issuance;
{115r:mwmm&mmmmmm
{12) Mainisnancs Ipols and equipren] control
(13) Dmnwhﬂlummnmﬂmummwmmuﬁm wHocis;
{14) Managernent invalvernent with faclity operalicns,
{15) Maintenance history and tranding;
[16) Ansdysin of maintenance-related problems;
(17) Modification work.

Implementing Codes and Standards:

29 CFR 1910  Oerupabonal Safely and Hesth Standards  Location: 119 &) (2)

28 CFR 1810 Oocupafional Safely and Moakh Standamds  Locssion: 179 4 (3)

20 CAR 1910 Oceupabions Safely and Health Standsrds  Locasion: 119 ) (4)

20 CFR 1810  Occupational Safely and Heslth Standards  Location: 110 {j) 5)

4 CAR &1 Nmiional Emission Standars for Hasawdous Air Polufants  Location: 14 (b))
40 CFREE  Chomical Accidenl Prevenbon Provisons  Localion, 58

GE-000 43151 Opesfions’ Teafing, inapection, snd Menmnasce-Operational Tesng, Ingeecion
DOCRLGB-0008 527 Meshareal i -

WALC 148 M7 Rpdiation Protecion - Alr Eistiony  Localon: Pad 073 (12)
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APPENDIX
IMPLEMENTING STANDARD FOR MAINTENANCE ™'

*  Mext wraiiable appendix Jener when imcorpocated it SRD
*= This section is all news, therefoee, no rediinaftrileout is used,
" Fora record of tailoring performed in genersing this standard, refer to ABAR-W373-00-00007, Revision 0.

"1 March 28, 2000
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DEFINITIONS

The following defimtions are intended or wse in the MUSS program and may not neceszarily conform to
definitions adopted elwmwhere for intemational use.

Acceptable Limits. Limits acceptable to the Regutatory Hody,

Aundit. A documented sctivity performed to determine by mvestigtion, examinstion xsd evalustion of
abjective evidencs the adequacy of, and adherence to, established procedures, instructions, specifications,
onodes, stendards, administrative or operstional 'pmmmmd other applicable documents, and the
effectivesess of implementation.

Authorization. The ganting of written permission o perfonm specified activities.

Anthorized Limits. See Preseribed Limits.

Commencement of Operation. The beginning of radicactive operations.

Commissioning”. The process during which facility components and systems, having been constructed,
are mede operational and verificd 1o be in accordance with design assumplions and to have met the
perlommance criteria; it includes both pon-nmuclear and nuclear tests.

Compeieni Aviborly. A national suthonty designaied or otherwise recognized 25 such by the Member
State for 8 specific purpose (see Regulatory Body).

Construction (see fooinote I). The process of manufacturing and sssembling the components of &
facility, the erection of civil works snd structures, the installation of components ind cquipment, snd the
performasce of assocaated teps.

Decommissioning (see footnote 1), The process by which a facility is finally teken out of Operation,
Design (sce footnote 1). The process and the result of developing the concept, detailed plans, supposting
caleulations, and specifications for a facility and ity parts.

Muctear Safety (or simply Safety). The achisvement of proper operating conditions, prevention of
accidents or m:lndmw::, resulting m protection of Site Persannel, the poblic and
the environment from undue radiation hazards

Dperating Organization. The orgenization suthorized by the Regulatery Body io operate the facility.
Operating Fersonnel. Those members of the Site Personne! who ere invelved i the operation of the
facility.

Operation (see footnote 1). All activites porfonmed i achicve the purpose for which the facility was
constructed, 1ncluding maintenance, in-service inspection, and otker sssocinted activities.

! The texern, Siting, Design, © lon, Commissioning, Operabos, e Decommessionmg s used oo delneste the jx magjor

slages of the licenpag process. valnl"lhenﬂ:!rrlrmml Far exerg'e, Corminottion seed Comrmisssening, o
Cormimioning ssd

*-1 March 28, 2000
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QOperatiopal Limits and Conditions. A ge1 of rules which st forth parameter limits, the functional
capability and the performance levels of equipment and personnel approved by the Regulstory Body for
safie operation of the facility

Operationn] Records. Documents, such as instroment charts, certificates, Log books, computer printouts
and magnetic pes, made 10 keep obpective history of & facility's Operation.

Flant Management. The members of Opemting Personne] who have been delegated reaponsibility and
suthority by the Operating Organization for directing the Operation of the facility.

Prescribed Limits’, Limits established or sccepted by the Regulatory Body.

Qualified Person. A person who, having complied with specific requirements and mel centain
conditions, has been formally designated to discharge specified duties and responsibilities,

Quality Assurance. All those planned snd systematic actions necessary io provide adequale confidence
that an item or service will satisly given requirements for quality.

Regulatory Bedy. A rational authority or a system of suthorities designated by a Member State, assisted
by technical and other advisory bodies, &nd having the legal authority for conducting the licensing
process, for saung licenses and thereby for regulating faclity Siting, Design, Constraction,
Commissioning, Operation and Decommissioning or specific aspocts thereof

Safety, See Muclear Salety.

Safety Limits, Limits wpon process vanables within which the Operation of the facility has besn shown
i be safe.

Sofety Systema. Systems important to Safety’, provided to Bmit the consequences of anticipated
aperatiora] occurrences and socident conditions,

Safety System Settiogs. Those points of actustion of spproprisse sutomatic protective devices which ae
intended to initiste sction to prevent a safety limit from being exceeded and 1o cope with anticipated
operational occumences and accident conditions.

Site. The erca containing the plant, defined by a boundary and under effective control of the Plant
Maragement.

Site Personnel. All persons working on the Site, either permanently or temporarily.

Siting (wee footnote 1). The process of selecting a suitable Site for a facility, meluding appropriate
asseasrment end definition of the related design bases.

Vendor. A design, contracting or manufachering orpanization supplying & service, comporent oc plant.

r'l.'hrm‘-ﬁnﬂmd |y’ i somezimes gsed fe thi term in LASA docemens

¥ This eatasrnl suthority eould be etk cthe goversment sacll, or one o mose depariments of the gevernmens, or 3 body or
bodies specislly vesied with approprisie |egal sutheriy.

* Ser Code 58.C-0 (Rev, 1)
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NOTE DN THE INTERPFRETATION OF THE TEXT

When an sppendix i3 inchaded it 18 considered 1o be an negral pan of the document and 16 have the same
status a8 the main jext of the document.

However, snnexes, footnotes, and bibliographies are only included 1o provide addilions] information or
practical examples that might be helpful to the uses,

In several cases phrases may use the wording “shall consider...” or “shall.,, as far as practicable’. In thess
cages il is esaentia] to pive the matter in guestion careful sttention, and the decision must be made in
consideration of the circumstances of exch case, However, the final decision must be mtonnl and
justifiahle and its technical grounds mixt be documented.

Angther special use of language s 1o be noted: * "a’ or "b" ™ is used 1o indicare that either "a® or k', but
also the combination of bath 'a’ and b, would fulhl the requirement. If sltermatives are intended to be
mutually exclusive, “either... or..." is used.

=3 March 28, 2000
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L0 INTRODUCTION
Background

101, [deleted]

Dhbjective

102.  Effective maintenance is essential for safe operation of a facility. It not only ensures that the
kevel of reliability and effectiveness of all plant strsctures, systems and components having a
bearing on safety remains in accordance with design sssumptions and intens, but also that the
safiety status of the plant is not adversely affecied after comemencement of operation.

103, Facility mamtensvce requires special afention becauge of:

[1}] Limitations set by requarerments that & minimum number of components remam opereble
even when the plant is shut dows in onder to ensure that all necessary safety functions ape
gunrantesd,

) Difficulty of aceess to some plant itemns even when the plant i3 shat dows, due 1o
radimtion protection constraints;

{33  Polential rediodogical hazards %o site personnel snd the public.

Seope

104,  This Guide covers the organizational and procedural aspects of memtenance but docs not give
detailed technical sdvice on the maintensnce of particular plant iterma,

105. It gives guidance on preventive and remedial measures pecessary 10 ensure that all structures,
systems, and components important Lo salety are capable of performing s intended.

106,  The Guide covers the arganizational and administrative requirernents for establishing and
implementing preventive maintenance schedules, repairing dafective plant inems, selecting and
training maintenance personnel, providing mainienanee feililies and equipment, procunng siones
and spare parts, reviewing, contnolling and carmying out plant medifications, and generating,
collecting and retaining maintenance records for establishing and implernenting an sdequate
mainienance feedback information sysiem.

4 March 28, 2000
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107.

108.

Maintenance shall be subjeet 10 quality assurance in all aspects important to safety. Beesuse the
subbject of quality assurance has been dealt with in deiail in other Safety Guides, it is only
included here in specafic instances where emphasis is required.,

Maintenance activilies are connected to and may also include functional and performance testing
of plant, surveillance and m-gervice inspection. This applies no matter whether functional aad
performance testing, surveillance, and in-service inspection are caied out by maintenance or
other personnel. These sctivitics are, however, covered in other Guides (In-service Ingpection for
Muclear Power Plants, LAEA Safety Series Mo, 50-56-02, and Surveillance of llems Impartant 1o
Safcty, IAEA Safety Serics Mo, 50-50-08). Reference should be made to these Guides apd to
the programs hased on them as guidance to avoid gaps in the oversl] maintenance program.

Structure

109,

This Guide consists of 11 sections and of one annex:

»  Section 2 describes the operating organization’s responsibility for establishing a program for
preventive and remedial rmaintenence.

« Section 3 denls with the organizational structure of the maintenance group, including fhe
selection and training of maintcnance peraonnel.

s Section 4 gives gusdance on admnistretive control, procedures, snd instructions for
maintenance,

= Bection 5 provides recommendstions on manienance fscilities, workshops, special tools, and
decontamination fecilities.

= Section 6 desls with safety requirements for remedial maintenance snd the replacement and
repair of defective items.

» Seetion 7 defines types of modifications and deals with the review, conduct, 2nd indspendent
sxpezsment of modifications.

& Section 8 gives recommendations for establisking suitable arganiztiona] unils to procure,
receive, and store material and spare paris,

+ Section 9 contains recommensdations 10 the operating organization on the handling of data
from operation and masntenance 1o ensure the feedback of expenence

s Sections 10 and 1] describe the fundamental quality sssurence recommendations for the
handling of records and the survellance, review, and audil program applicabie to
Einienance.

+  The annex provides information relating to the development of work order authorization,
cquipment work permits, and radastion work penmits.

.5 March 28, 2000
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1.0 MAINTENANCE PROGRAM
General Description

201. Before commencement of opemtion, the operating arganization shall prepare @ mamierance
program for structures, systems, and components impartant to safety. This program shall be
made svailable o the regulntory body as required.

202.  ‘The maintenance program covers all preventive and remedinl measures both administrative and
technical, necessary (o perform maintenance activities satisfactorily, The range of activities
inzhudes servicing, overhaul, repair, and replacement of parts and, as appropriate, lesting,
calibration and inspection (inchuding in-service inspection). It may also include miodifications to
structures, sysiems, and componenis,

203,  The operating organization is responsible for establishing a program for preventive and remedial
maintenance that will achieve design performance throughout the operstional life of the plant.
The operating arganization may delegate to other crganizations the work of establishing and
implementing the mainlenance program of ey part thersof, but it shall retain oversil

responsibility for such work delegated,

204, The operating organization shall, however, ensure thet a muinlenance organization is established
that inchudes all the administrative, technical and supervisory funciions needed in mobilizing and
supervising on-site and off-site mamienance resources. Plant management shall remain
responsible for on-site meintenance.

Establisking a Maintenance Program

Because the design end design objectives of Meilities have o strong influence on the maintenance
program, the development of this program should be initiated sulficiently carly in the design phase. The
requirements of the maintenance program should be similarty reflected in the fina] design and
construction details of the plant. To accomptish this, the operating erganization should arange for
personnel with mainierance experience to consalt regularly wilh the design organization.

206,  In addition 1o defiring responsibilities for maintenance during the operating phase, the opérating
organization should also define in writing the responsibility for maintaining plant items during
construction and commissioning so that the program covers:

{1} Plant systems as they ane put into operation, and
(i} Plart items that are already installed, but swaiting system completion,

207.  The operating organization shall obtain and evahsate timely and sufficient imformation on
mairtenance seeds from designers, manulscturers, and other operating orgamizations, It should
alsa ensure that the program is bused on good maintenane: practice.

*-6 March 28, 2000
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208, As enrly as poasible during construction, but not later than the commuissioning stage of the plant, a
site monienance growp as defined in para. 301 should be extablished to carry out plant

maintenance.
Preventive Malntenance Schedile

109. Preventive maintenance enimls pre-planned routme testing, inspection, servicing, and overhaul of
siructures, systerms, end components. s purpose is 1o deiect incipient failures and o assure the
continuing capability of the plant to perform its intended functions. These pre-planmed activities
shall be specified in a preventive maintensnce schedule.

210,  Dens important to safety shall be included in the preventive maintenance schedule, The
operating crganization shall review, as approprinte, the lists of stmuctures, systems end
components 10 onder to enmure that items important to sefety have been property sdentified and
classified and to ensisre (hat the spplicable requirements of the regulatory body have been mel.

21%.  Design bases, design description documents, specifications, the safety report and regulatory
requiremnents shall alse be used o identify itemns important to safety.

212 The frequenay and extent of preventive maintensnes thall be such 4s 1o ensine that the level of
reliability and effectiveness of the plant structures, systerms and components important to safiety
rervains in eccord with the desipn assumptions end mmient, and that the safety stetus of the plant
has not been adversely affecied during the period since the commencement of operation. In
establishing the [requency and extent of preventive maintenance, the folbowing shall he
corsidered: (a) [deleted], (b) the designer’s and vendor's recommendations, (2) the relevant
experience available to the operating organization, (d) ihe probability of fuilure 10 function
properly, and (g) the necessity of maintaining radiation exposure as low as ressonably achievable
(ALARA). The frequency with which siructures, systems, and components not normally in wse
are muintained shall be optimized to prevent possible wearout dus to subsequent over-testing and.
o give confidence that they will satisfectorily perform their functions wihen required.

213.  The preventive maintenance schedule shall be reviewed as appropriate during the life of the plant
1o take into account operating expenience and plant modifications.

214, The frequency and extent of preventive maintensnce may be affected by the utilization of
pajmlh!mlmuﬂu’mm These methods are based on the surveillence of carefully
sthected parameters and a special analysis of the results. This analysis may be used 1o Justify
postponement of remedial actions or anticipation of scheduled maintenance. Such decisions shall
only, however, be taken at » suitable, designated leve! of suthority in sccordance with
arrangements which have been subjected to independent review and appeoval by the regulatory
body if g0 required, Any decizion 1o postpone or anticipate seheduled maintenance shall alsa
only be taken after ascertaining that violations of operational limits and sonditions or other effects
detrimente] to safety are prevented.

* wcditioral inf ey be fomed in |AEA Technicsl Repons Serics Mo, 258, Manaal on
mﬁhmﬁmmnm;ﬁnﬁmiu

7 March 28, 2000
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Desiga Linison

215

216.

The aim of cloge linison bebween the operaling and design organizations, mentioned in para. 205,
ghould be to enmare that the maintenance program is based on a clear understanding of the design
philosophy and plant details, that the plant is designed to facilitate and minimize maintenance,
and that any exposure to persormel w kept as low a5 reasonably schievabls (ALARA).

The opersting organization should arrange for reviews of the design by 15 stadT expenienced in
maintenance, who should check for design features that could be changed to case maintcnance,
particularly in aress of radiological hazard. The review should cover the following:

{1y Accessto plant items;

(1)  Adequacy of handling devices;

()] Space available for withdrawal;

(4)  Area available for in siiu work:

{5)  Interfercnce with the operation and maintenance of other structures and systems;

(8}  Provision for sheelding and sccess cantrol, both permanent and lemporary;

{7y Adeguecy of the maintenance and storage facilities considered in Sections 5 and §;

(13 Adequacy of sctive drain facilities and venhlation in arcas that may be used for
temparary mainicaance work;,

{9}  Electrical and mechanical isolstion devices;

(i0)  Draining and venting facilitics on sctive systems;

{110 Adequacy of stocks of spare parts;

(12)  Provisions for handling and storing either temmporarily or permanently activated or
eontaminated items, lools, eic., particulacly in the controlled srea;

(13) [Ease of mainiensnce, of inspection and of decontamination of components dusing
opCration;
(14)  Suitability of documentation.

The previous experience of the opersting organization or of other operating organizations in mamtaining
eguipment and plant should be & facior in the selection of items for review.

1.

This close lisison between the operating and desipn orpanization should be maintaumed
Suroughout the 1ife of the facility. It is particulnrly necessary to ensure effective and timely
assistarice [rom the design organtration when plant faults ocour or mod: Beations are required.
For this purpose, the operating orgenization shoubd arrange feedback of operating experience and
mehmbility data to the design or ganizations,

3 March 28, 2000
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Maintenance Planning

21E.

219.

1.

23

4.

Because of the complexsty of a facility, the sotivitves of different units within plant management
interface with one pnother in ways that are significant for safety. In addition, the lasge mumber of
special componenis to be mamtained makes successful allocation of on-site and off-site resounces
needed for effective maintenance a major sctivity. Mainfenance activity has io be planned,
therefare, in the context of overall plant management. The masntenance group shall, therefore,
work in close consultation with other plent reanagement groups. It s the weasl practice for plant
management to establish a planming unit te co-ordinate all activities, However, the maimtenance
group should carry out ita own work scheduling within the overall plan. Planning ehould also
ensure that adequate mainlenance persoanel are available on call o provide urgent remedial
maintenance of Wems important to safety,

In planning maintenance sctivities which mvolve removal from serviee of structures, systems and
components importent to safety, it shall be ensured thit operational limits and conditions as well
as &ny other applicable regulatory requirements are $4ill met.

The arganization for meintenance will vary greatly in different operaling organizations,
depending on the operating crganization's philosophy and practices for operation

[deleted]
{deleted]

Advantage should be taken of any shutdown to undertake maintenance. Appropriste maintenance
sehedules should therefore be readily available in the event of unplanned as well as planned
shutdowns.

Since control room personnel are direcily respornible for the safe operation of o plant, they shall
be informed (e.g. by means of a work permit procedure, soe peres, 403—404) of all maintenance
work before it commences, sny changes to the plant thst 1t entails, smd when the plant systems
have been returnied to the control of the operator, Adequate communication shall be maintained
between the maintenanee and eontrol room sperating personne] during the performance of the
work,

e March ZE, 2000
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1.0 DRGANIZATION AND RESPONSIBILITIES FOR MAINTENANCE

Organkzational Structure

Jol.

2.

303

The plant ranagement shall establish 3 maintenance group on sile 1o implement e mainenance
program. Respansibility for implementing the program shall be delegated to an individual,
designated in this Guide as mainienance supevintendent. Although the structure of the
organization will vary in accordance with national practices snd the operating organization’s
philosophy, there are commen factors that influence the chaice of struchre,

The arganizational streciure for maintenance will depend on the extent W which maintenance
and, if applicable, surveillance and in-service inspection, is implemented by the maintenance
groug, by & central maintenance department of the operating organization, by outside agencies or
by contractors. These sources of meintenance personnel can be successfully used in combination.
But in every case the maintenance superintendent shall relzin primary responsibility for
implementing the mainvtenance program.

‘The maintenance group may be divided into mechanical, electrieal, and eontrol and
instrumentation sections. The organiztional stracture belaw the section heads will depend
mainly on which source ar combimation of sources of maintenence persannel is employed.
Exnmgples illustrating two different forma of onganizationnl siructurcs have been given in the
Saficty Guide on Stafling of Nuclear Power Plants end the Recruitment, Training and
Authorization of Opersting Personnel, [AEA Safety Series No. 50-5G-01. Those examples,
however, are nat the only possible alternstives for maiterance; others may be equally
seceptable. The structure of the maintenance group, and its integration with off-site resources,
depends heavily on such factors as type of plant, loeal availsbility of suitsble manpower, and
regulations governing the employment of off-site lshor, In all cases, plant management shall
ensure that sufTicient numbers of adequately qualified personnel are aveilable to implement the
TRINLENANCE PICETRM.

Responsibilities

304,

The responsibilities of the mainlenance group menagerent and supervisery staff shall be defined
in writing by plant management. Plant management shall ensure that the maintenance group
works in close co-ordination with such groups as operations, health phiygics, quality assurance,
planning, fire protection, industrial safety and security. The maintenance superintendent shall
ensure close co-operation among the various maintenance sections and any off-sile organszastion
involved in maintenance, in onder 1o maximuze consistency and effectiveness m planning and
implementing maintenance activities.

*-10 March 26, 2000




BNFL TWRS-P PROJECT
SAFETY REQUIREMENTS DOCUMENT Voluma 11
Inc. ABAR-W3T5-00-00007, Rev. 0

305.  Because of the vanety of organizational structures previously discussed, it is not practical in ths
Guide o define fuily the responaibilities of the various managerial and supervisary positions.
Mevertheless, regardiess of the structure chosen for maimtenance and the terms used 1o define the
individual positions, the responasbilities normally include:

(1) Mainienance superinfendeni: implermenting naintenance in accordance with appropriste
legislation, the policy of the operating organization, the quality assursnce program and
the guidelimes issued by plant mansgement; reviewing and oplimiring the preventive
maintenance schedule; administering remedial maintenance activities, including nitiation
of plant modifications where mecessary; cnsuring availability of adequate maintenence
procedures; administering maintensnce personne], including training and qualification;
ensuring provision of tools end equipment; reviewing and approvimg records; reporting to
plant mrAagerwenl

[¥4] Jﬂﬂdﬂllﬂdr{hﬁ:hﬂu”bﬁrm&pﬂm‘ﬁﬂjlﬂ?iﬂplﬂ!ﬂhﬁﬂhfﬂﬂlﬁhﬂbﬁh
sccordance with the quality sssurance prograrm and the instrectiona of the maintcnance
superintendent; specification and inventory contro] of spares; preparation of mamienance
procedures end updating of these in the light of experience, ¢.g. radiation exposure, work
miethods, available facilities, equipment and tools; provision of adequate supervision of
the work, assistance in the sdmmistration of mainlenance personnel; planning end
allecation of resources in sccordance with the overall plant requirersents; reparting
ﬂmm results o (he mointenance superintendent; review and spproval of reports

records,

K} Supervizors (in the area of work assigned o them): aliocation of resources to the various
jobs in the daily work, plan; observaton of progress and quality of work; assurance that
procedured are followed; gencration, collation and processing of recards; report of work
Gtaus and progress.

Tt is the responsibility of the maintcnance superintendent, section hesds and supervisars io take inlo
sccount the need to keep exposure of personnel a8 low 25 ressonably schievable.

Selection and Training of Maintenance Persongmel

306.  Staffing for the maintenance group, inchuding sclection, taining, and qualification of personnel,
¢hall consider provisions of the Salety Guide Mo, 50-5G-01. Tralning and qualification shall be m
accardance with Section 7.2 of the SRD. The provisions in pares. 309—2311 below also apply to
outside personned as appropriate 1o the type and durstion of their job on site.

307, All mainterance personnel shall be made aware of the importance 1o safety of the tasks they are
performing and of the potential safery consequences of techmical or procedural ervers.
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309.

.

L1 LA

neL

Testing and qualification of maintensnce peraonnel thall be mtegrated into the maintenance
program, Testing and qualifications shall be based on an approved and documented process and
personnel qualifications shall be documented and traceable. These requirements shall apply bath
1o the permanent gtafT of the plant and to temporsry employees (e, contract personnel and
off=site personne] of the operating organization.)

All mainlerance persormel shall be given training in radiztion protection, safety rules, access
comtrol and emergency procedures appeopriate 10 their duties, and they shall be adequately
gualified in these ancas before being allowed 1o work in controlled areas.

For special jobs, depending on the nature of the work io be performed, its beaning on the safety of
the plant, the related potential risks snd consequent requined safiety precautions, mainienance
perscrnzl ghall receive a epecial briefing in addition to the sbove traiming. Maintenance
personnel shall also be appropriately tramed and qualified in the quality assurance requirements
spplicable io their duties,

Selected maintenance supervisars and craftsmen should be given special training, both at
manufactarers’ works and on site, during construction, fabrization, assembly and testing of
particular items important to safety. Arrangensents should be made for maimenance personnel to
participate in maintenanoe, inspection, knd sesting during (he construction and commissioning
Hapes.

Maintenanice crafismen shall have been trained and shell have mitially demonstrated &
satisfactory level of craft skill, Certain crafts, such as welding, requine perbodic requalification
wnd suthorization 1o demonsiraie that the mdividual continues to possess the necessary skills, For
this purpose retraining may be necessary, The maintenance craflamen shall also be irained 1o
understand plant systems and equipment sppropriate to their job, Fach craftsman should be
wained in several areas of the plant to provide flexibility in job allocation. This will not only
result in mare efficient use of manpower but will also enable variations between the radiation
exposures of Individisals to be minimized,
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4.0 ADMINISTRATIVE CONTROLS

Adminisirative Procedures

401.

TIn arder 1o implement the maintenance program and achieve the objective of safe reliable
operation, plant management shall estublish the required administrative controls, These controls
will usually be in the form of administrative procedures, which will also inclede all
adminsstrative controls snd requarements for carrying oul maintenance on the plant. The
maintenance program should ssteblish methods to identify the need for maintenance work, for
reporting it and for implemyenting the identified work. Adminisirative procedures end eentrols
should be establizshed 10 provide direction to maintenance personnel on the entire maintenance
wocess, The development, review, and epproval of administrative procedures shall be in
sccardance with SRD Sectien 7.2, “Traking and Procedures”.

Scope of Procedures

402.  Administrative proceduncs for maintenance shall be sullficiently compechensive o provide plant

403,

maintenance supervision with adsmmastrative guidance m all sreas of maintenance,

Thee fodlowing 15 a hist of some of the admimistrative controls and procedunes to be taken into
sccount when developing documents applicable to maintenance!

{1y General maintenance work criteria and procedures
{2)  Generation and control of procodures.

3)  Review and revision of procedures

4)  Work order nuthorization

{5} Equipment isolation work permit

5) Badiation wark permit

(7] lIndustrinl safety conirol

3] Five hazard control

%)  Plant modification contrel

{10}  Training end qualification of mamtenance personnel
{L1)  Material and spare parts control

{12) Lubneation control plan snd schedule

(13} Housekesping and cleanliness

{14}  Personne! radiation monritoring

{15)  Equipment nomenclature, location and labeling
(16} Preventive maintenance schedule

{17 Generation and collection of records

(18} Retention of reconds

(19)  Maintenance instruction preparation

(20)  Shutdown work planning.
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Information usefis! for developing authorizations, permits snd certificates needed in administrative control
of the tasks mentioned in items (4)—(6) is provided in the annex,

404,  In developing the shove procedures, account shall be taken of the interfaces between one
mainterance activity and other activities such &s maintensnce on other syst=ms or components,

plamt

(1
0]

)

)

(5}

&)

M

operation and radiation profection, In particular, the following aspects shall be explicitly
covered:

Delineation of responaibility between (hose persoie performing maintenance and those
persons directly responsibic for plant operation.

Ensuring that at all time during maintenance sctivities the operating personnel have
pdequate information about the plant St

The estahlishment of 3 work permit system controlling the issue and cancellation of
sppropriate documentation such as work suthorizations, equipment izolation work
permits, live testing suthorizations, limitations of sccess, ete, This includes designation
of persons in the operating shifl 1o issue such permits to thase responsible for carrying
out the work

The provision of a direct positive indication of equiprment that is available for operetion,
This inchades taggng where appropriate and any steps to be taken to prevent
unimtentional restoration w service. Tagging shall not obscure any indication deviee,
Ensuring that, after maintenance, the structures, systems and components are ingpected
for correct operational state and, where necessary, tested by suthorized persons before
their normal operation 15 resumed,

When work is to be undertaken in controlled sreas, work planning and control
requirements shall be in sccordance with safety criterion 5.0-1 of the SRD.
Ensuring that appropriate dosimetric records ere kept and assessed for each job involving

radiation hazards, in order to help in future planring and to develop procedures which
irmplement the ALARA principle.

Referemer should be made to the Safety Guide on Management of Muclear Power Plants for Safe
Operation, INEA Safety Series No. 50-3G-09, for further guidance of interface activities between
mainienance and operation.
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Malntenznce Instructions

405.

a7,

410,

The operating arganization shell require plang mmmtmﬁmm:mtjm
detaibed directions and controls required for camying oot maintenance, Plant managerment should
delegute the responsibility for preparing these instructions to the mainbenance group, Thess
instroctions will be normally prepared in cooperstion with the designers, the plant and eguipment
suppliers, and the quality assurance and radiatzon protection personnel. If persons ocutside the
subrsinted 1o the maintenance group for approval. The instructions shall be prepared, reviewed by
competent perjons as appropriate, issued and modified in sccordance with esteblished
procedures. Plant management shall ensure that the mamisnance instructions are correctly
implemented and that special provisions are included when particular hazards may be envizsaged.
The preparation of mainienance instructions shall be in accordance with the safety erterion 7.3-5
of the SRID.

Maintenance thal can either affect the performince of ilems important fo safety or poteniially
endanger the health and safety of personnel shall be pre-planned and performed in accordance
with properly approved wrilten procedures, instructions or drawings approprisie to the
circumstances. However, no maintenance instruction shall direct bypass or removal from serviee
of systems or components if this direction would resuft m the loss of one or more safety functions
ar in the violation of the operational limits and condations.

Routine maintenance activities that require skills normally possessed by qualified personnel may
not reqquire detailed step-by-step delineation; they shall nevertheless be subject o general
sdministrative procedusal control,

Exceptionally, performance of a particular job with no masntenance instructions initially avsilable
may be sulhorized by desipnated persons. Such authorization shall be issued after & proper
revicw by plant management, and on the condition that maintenance instroctions are written and
appropristely reviewed aa the job progresses. and the draft of the instroction is reviewed and
approved on job eompleton before the equipment is returmed to rormal service.

In the process of preparing maintenance instructions, reference documents should be consulted 1o
determine the technical conbent. These documents should include appropriste drawings, codes,
standards, instruction books and manuals provided by the design organization, construction
arganizition, equipment supplier and operating of ganization.

Tnformation in the mstruction shall be presented in a logical, step-by-step order and sll references
and interfaces with other relevant mstructions shall be carelully revicwed and verified. The bevel
of detaal should be such that ihe individual responsible for the wark can follow the instructions
withewt further disection or supervision.
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The content and format for a typical maintenance instruction should include the following:

n Tratrircrion identificaiion: Mumbers, betters or combinations of the two that identify each
wrigee instrection a8 ane in the maintenanee series. These ghall uniquely identify the
mstruction in all subsequent prograons, plans, and records that refer to it.

(4] Title: A copcise deseription of the subjeet of the instruction,
(&3] Purpose: A briel staternent of the scopes of job controlled by the nstruction,

(8}  Preveguizites: All special conditions of the plant, system, or equipment status required
prioe to commencement of work, Amy special traising or mock-up practice should be
noted.

&3] Limiting conditions; Any conditions that lmit plant operation &5 2 result of camying ot
the job, such s load reduction, and cperation of stand-by equipment or safety systema.
Faor example, when & system is undergoing mainicnarce, it shall be considered
unavailable for salety purposes unless it can be demonstrated that the ability of the
system o perform ite safery function has not been diminished.

(8)  Special precawtions: Ary special safety mstroctions such as specisl radistion proteciion
measures, the need 1o stcure or remove [oose lems, and sny required material contral
(.. incompatible lebricants ar chemvicals) and environmental conditioning.

(7} Special toody and equipeens: List of all special tooks, rigging, and equipment required to

()  References: List of spplicable seetions of reference documents that may need to be
consulied, sech as baseline data, drawings, prints, instruction boolks, manuals,
phetographs, meck-ups, ele.

(9 Instruction text; A sequential suep-by-step listing of work details required for the job
identifying any changes in mdiological conditions a8 work progresses. At sclected steps,
crafternen may be requived o 2pn their names or imitials mdicating satisfaciory
completion of the preceding sicp or steps, either in the instruction or on an anteched check
sheet

(10} Imspection wimess pointy. Selected points in the work sequence where quality control
werification by a competent person is o be made. Work may not proceed past this point
until the inspection has been made and documented,

{11}  Remrn to service: Actions and checks required 1o retumn the equipment or system 1o an
operational condition wfer certification thal the job i3 complete by the person sesponsible.
‘Where appropriate, independent check and acceptance eritenia should be specified. These
includs comect remstatement end comect procedural complisnce as well 25 confirmation
of system operability, e.g. valve lime-up.

(12}  Operatoeal festing. Any post-mainienance operational testing required to prove thal the
equiprment is functioning in the miended manner.
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Tterms {11) and {12} are operating functions and may be included either in the malntenance instruction or
in r special interfacing operating instruction,

412

413,

The format of mainienance instnuctions may vary depending on the parpose of the document and
the practices of the operatimg organization

I1ig essential to document & brsef but understandable review of the repairs camied out, explizitly
identifying the cause of fulure, the remedial action taken, the component that failed and its mode
af failure, the total repair ime and the outage time (if differont) and, fimally, the state of the
sysiem after repairs.

Contral of Contracted Activities

414

Maintenance activities performed by coniractors and otker personnel who are not permanent plant
employees shall be controlled by established administrative procedures and management control
These controls shall address training, qualification, and selection of contractor personmel,
raciztion protection, procedure usage, undersiunding of plant systems, end applicable
sdministrative procedures for both nonmal operation end emergeacy conditions. The plant
mainiensnce organization shall be responsible for assuring the quality of confractor work and any
necessary channels of socountability, Supervising plant personnel shall be properly trained and
mzde aware of their responsibilities with respest to the slety of plant systems involved.

i March 28, 2000




TWRS-P PROJECT
BNFL SAFETY REQUIREMENTS DOCUMENT Valume Il
Inc,

ABAR-WIT5-00-00007, Rev. 0

50 MAINTENANCE FACTILITIES

Waorkshap Facilities

.

30T

503,

The operating organization shall provide sdequate workshop facilities with sofficient space and
equipment to cary out mainterance effectively; svailability and intended use of off-site facilitics
ard the need to deal with radicactive plent items shall be taken into account, On-site workshops
ahall be provided for mechanical, electrizal, control, sl instrumnentation equipmenl.

Ezch of the workshops should inclode the following:

(5

[#4]

M

Office area (if mot alresdy provided elsewhere), including facilities for the peocessing and
siorage of recards and procedures,

Fimting and averhaul area, with suitable work benches for disassembly, repair and
reassembly of plant iems that are intended 1o be dealt with in the workshop;

Secure storage facilities for special tools and testing equipment required for maintenance.

On-gite or off-site facilities should imclude ot least:

)

&

3

Mechanical shops

i} Spece and equipment for welding, sheet metal and plats fabrication, pipefitting
and handling of heavy equipment and matersal

(i)  Machine tools such a5 lathes, milling mechines, shapers, pedestal drills, grinders
and presses

(i)  Clean ropm with lpping, polishing end surfice cheeking equipment

Electrical shops

L] Test benches with the appropriaie power supplies connected
(1)  Motor overhaul and test facility

(iii}  High voliage test ares with controlled access.

(iv)  Instrument and relay sesting and calibration facilities

(¥) Sl coil rewind facility

Control and ingirumentarion Hhops
{t) Test benches with the neccssary electrical, electronie, poearmatic and hydraulic
supplics and test equipment

(4}  Calibeation and resting facikites for instruments and controls
(i)  Facality for safe faull linding on energreed equipment
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f) Other facififies

(i) Facilities for scceptance testing of overhauled/replacement equipment, as
NECCELArY

(i) Preventive meintenance ools such as vibration analyzers, bearing monitoring
ool and non-destructive 1eshing facilites.

Facllities for Malntenance on Radivactive liems

504,

S0,

Tt may be impractical or impossibls to decontaminate some plant iteme sufficiently to sllow them
1o be maintained in (he general warkshops. In such cases nnd also for the maintenance of
imadiated items, special maintenance facilities shall be provided to keep radistion exposure to
individuals a5 low as reasonably achievable and 1o prevent the spread of contarmnation. This
may be accomplished by providing specific maintenance facilities for particular single plant items
and providing a workshop, located within (he eontrolled srea, [ work on mdisactive parts that
can be brought to it

Plant management may occassonally find it 1y lo suppl t the above permanent

arrangements by erecting 2 temporary facility around a plant item or o machine tool.
Whichever facility is provided, the following need contideration:

{13 Access control and changing reoms

(2) Ventilation with filtered discharge

(1) Treatment, handling and disposal of quid radsoactive wastes

(4) Trestment, handling and disposal of solid radioactive wastes

(3)  Equipment for radistion monitoring and protection

(3] Shielding and remobe handling cquipment

(k)] Provision for storing radioactive ilems, with non-conforming ibems segregated from
conforming items

{8)  Decontsmination requirernenis.

Decontamination Feeilitles

507.

The operating crganization shall provide facilities for removing radicactive contamination from
plant items, tools and equipment prior to mamtenance or other disposition. These facilifies
shiould include the following features:

(1)  Actess control ind chunging rosms;

{3)  Ventilation with filtered discharge;

(33 Treatment, handling and dispesal of liguid mdicactive wastes;

{(4)  Treatment, handling, storage and disposal of sokd radicactive wastes;
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(5)  Equipment for radistion monitering and protection;

(6  Decontamination tanks and special equipment to deal with the largest plant mem, likely o
require decontamination;

{n Adequate supplies af electrical pawer, steam, hot water, compressed air and appropriate
chemical decontamination agents,

(8} Oither decontamination systems such as those for glass blssting or ulirusonic eohniques.

508, [Experience in operating plants shows that these facilities are frequently inadequate. Changing
rooms and decontamination fecilities should therefore be provided 1o sccommadate maxirrasm
usage in periods of intensive maintenance work.

509. Insome cases, il may be desirable to proceed with local decontemination of individual
camponents without removing snd bringing (hem o the desontamination facilities. Seitsble
exuipment and instructions shall be provided and validated in osder 1o prevent damage 1o &ny
equipment snd undue exposure of personnel and spread of contammination,

Speclal Facilities
Mack-Ups

510, Insome cases there are maintenance advantages in desipning and constructing simulations,
mock-ups or models of particular sections of the plant, either full size or reduced, in areas remote
from the section of the plant concerned. Such facilities are particularly recommended for:

(n Rehearsing work to be carried out m high radiation areas or on highly contaminated plant
ilema, particularly for personnel not familiar with the plant or for en unususl or
specialized job

4] Preparing and valldating procedures, to avoid emrors and reduce exposire

)] (aining experience with tools and protective equipment in simulated working conditions
(4 Developing and improving 1ools and equipment

{5}  Training and qualifying pertonnel for selected warie.
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Special Equipment and Tooly

5l

In addition 1o the special equipment essential to mainienance, plant management shall provide
special equipment and sdequate waining for 3 use where it can significently reduce rdistion
exposure of improve safety. Examples of special equipment that has proved necessary or helpful
e

(i) Remnte hardling manipulators and remotely operated special perpose tools;

i) Auwtomatic welding and cutting equipment;

N Remotely operated non-destructive lesting equipment;

(&) Automatic in situ valve set lapping machine;

(5y  Femote viewing equipment such as mirrors, binoculars, telescopes, periscopes,
borogcopes, fibroscopes, clesed circuit television and remotely operared cameras;

(§)  Commumication systems such as direct line telephones, rdio and communication
equipment for use when respiratory profection is being worm;

M Special containers for contaminated iteme;

(E} Shielded containers and portsble shielding;

4] Rediation profection clothing and equipment;

(10)  Matenial and equipment for controllmg and contsining radioactive contamination;

examples include plastic sheetmg and tents, paper floor covering, suction cleaners and
floor eleaning equipment;

(11)  Fixed or rapidly sssembled access equipment to reduce persomnel expoture, such as
permanent ladders or telescopic cradles.

Photographkic and Video Records

%12, During plant construction, the opersting crganization should ensure thal comprehensive

513

phatographic snd (where sppropriate] video records sre compiled, particularly of plant sreas that
will eventually be inaccessible or subject to kigh radistion levels. These visual constraction
reconds of as-built conditions should show identification marks end be comprehenaively
catalogued with descriptive captions, This will ensure that similar photographs and tapes taken
during subsequent inspections or mainienance work can be casily compared and will assist sny
wark planning and personnel familianization undertaien before the star of maintenance work,

The operating organization shall ensure thet adequate facilitics, space and clear sccess are
provided in the design of the plant for all plant items that are Likely to require removal and
transpart.
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514,

515,

Plant management shall provide suitable portable lifting and ramipon facilities with clear
mdcations of lifting capacity, In the selection and wse of these [acilities, dus account shall be
taken of the radiclogical consequences of fubwre. Examples of precautions aken include regular
exarmination and mainterance of lifting equipment, periadic testing snd special inspections before
nmjor lifting and rigging operations and caubons limiting movemnents of loads over specified
arek.

Special consideration should be given 1o the use of mobile lifting and transpart feilities as 0
possible meins of substantially reducing personne] exposure (e.g. filter removing equipment),
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6.0 REFLACEMENTS AND REPAIRS

Hemedial Maintenance

aol.

602,

603,

The maintenance group should be capable, with the assistance of outside agencies if necessary, of
restoring the plant to its normal opemtiozal capability by remedisl mainterante wich i
replacement ar repair of defective plant items.

The need for remedial maintenance may anse when deficincies or failures are noticed during
plant operation. Anticipating such cases, plant management shall draw up appropriate
procedures, & g. work order suthorimtion end equipment isolstson work permit procedures,
including procedures demiling how such failures are to be reported to the maintenance group and
how plant items are 1o be withdrawn from service for remedial mainienance. These procedures
should require opersting personne] to assign prianty to remedial work on the basis of its
importance to safety, taking into sccount the apentional limits and conditions as well as the
necessity of proventing the less of any safety function.

After any remedia] maintenance is completed, & beiel report of the repairs or replacements carried
oul should be prepared, identifying the component that failed, itx mode of Galure, the remedial
action taken, the totsl repair time, the tofal outage time and the siale of the system after the
remedial maintenance wock,

The maintenance group shell periodically review the maintenance records for evidence of
incipient or recurming failures. When the nesd for rermedial maimtenance is found erther during
this review ar during preventive maintenance of the plant, the mainterance group shall initiate
remedial manienance in accordance with the sdministrative procedures referred to above. The
preventive maintensnce program shall be revised acoordingly,

Replacimg Defective lems

05,

G06.

Whern remedial maintenance can be most convendently accomplished by substituting & proven
identical spare for the defective plani itern, it shall be done i accordance with established
procedures such as those for issuing work onder suthorizations. A defective plant item not
suitable for subsequent repair shall be disposed of by a documented process that prevents reuse,
Defective components should not be allowed 1o sccumutate in work areas.

When a defective ilem has been replaced, suitable functional or perfommance tests shall be camied
out in conjunction with the operating personnel; the tests shall be documented and the results
recorded. The plant item shall be returned to service or stand-by duty in accordance with
established procadures such as that for issuing equipment isolstion work permits.
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Repairing Defective Tiems

607.

610.

The repair of defective items, whether removed from the plant or nod, shall be done in scéordance

with establighed procedures such as those for issuing equipment isolation work permits end work
order authorizations 83 appropriate,

When plant repairs consist of more thas merely replacing pans and composents by identical
sparcs, § review shall be made as to whether the repair will mvalve changes sufficient to require
mpplication of the plant modification control procedure described in Section 7.0.

If repairs are made in situ, the post-maintenance testing and procedures for refurning o service
shall be as described m pare. 606 above,

Plant items that hisve been repaired in the workshop shall be inspected and tested to ensure, as far
as passible, full retum to serviceability. If testing cannot be completed in the workshop,
cawtionary labels or tags shall be spplied to the plant item to wam that testing still has to be
befiore reuse. When these post-repair processes are complete, {tems not intended for
immediate installation should be returned to stores through normal receiving channels.
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7.0 MODIFICATIONS

Types of Modification

1.

Modifications may be necessary to rectify component failures discovered during maintenance, to
repair companents following faitures in operation, to reduce the frequency of Gaults, to improve
maintainability of to incorporate & nof-identical replacement plant item. They may wlso resuli
from experience m other facilities, from new knowledge or from regulatory requitements.
Madifteatians may afTect sinectures, systers and components, operational limits and conditions,
instractions and procedures, or & combination thereal.

Review Hequirement

3.

T06.

Modifiestions shall be planmed snd eonducted in accardance with safety critenia 4.0-1 and 4.0-2
of the SRD. Therefore, the operating organdzation shall arrange for a first review of a proposed
modification to-ascertain if it affects saficty, Where a proposed modification is judged to afTect
wafety, a further independent review and issesiment shall be camed out and the proposed
modification shall then be submitted 10 the reguletory bedy for prior approval, if so required. In
any case, when modifications of the operstiomal limits and conditions are slso invelved, the
proposed modification shall be submitted to the regulstocy body for price approval.

In order to facilitate the first review menbioned i para. T02, the operaling organization should
spesify those plant ttems and systems (such as emergency ehectrical supplics) that are considered
h &Ny case important to safety.

The above mentioned dincctive should allow For rapid reveew and assessment of any proposed
modifications thal hive to be undentaken urgently; nevertheless, such emergency sction shall not
reduce levels of safety. En these circumatances, retrospective formal documentation shall be
completed without undue delay.

A suitable procedure, e.g. plant modifieation control procedure, issued by the plant mansgement,
should clearly allocate responaibility for esordinating plant modificatians, implementing the
on-gite classification and review process, limeon with the mdependent asscssment process,
administering controls relating 10 the implementation and documentation of approved
modifications, and disseminating information to specified bodizss.

Execept when explicitly required vy established procedures, the eenliguration of strsctures,
systems and components impartant to safety shall not be altered (such as by defeating interlocks,
installing jumpers, eie.) withoul written orders by authorized persons. In any ease such alieration
shall not violate operational limits and conditions. Any alteration shall be reviewed by competent
persons as seon as possible and if the alteration i3 considered to be of & permanent or repetitive
rafure, appropriate approval of the regulatory body shall be obtaived, if 20 required.
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Submission ef Proposals

w7,

708,

109

0.

Proposals for modifications submiited by plant manzgement for independent assessment shall
commply with requirements specified by the operating organization in accordance with quality
assurance requirements. The submissions shall specify the functional and safety requirements of
the propesed modifications end show how these requirements are met, The amount of
informatwon needed will depend oa the extent and complexity of the modification but, &2 a general
puide, submissions should include the following as necessary:

(1 Dezign description and resson for modification;

i) Safety analysis and proposed modification of the operating limits and conditions, if any;
(1) Skeiches, drawings and materials list;

(4)  Specifications requirements for paris and materials,

(53 Appliceble codes, standards end safety repost section;

(6)  Pabrication, installation and test methods:

(Ty  Operational state of the plant, or pams thereof, required to implement the modification;
(B) Adverse environmentsl or operating conditions;

(%) Quality assurance requirements.

The propozal shall include an ameazment of the effect of the modification on the radiclogicsl
hazard during its implementation, and during subsequent commissioning, testing, maintcnance,
aperation and decommissioning of the modified plant. This assessment shall include the effect of
ibe modified plant iem and ifs associated sysiem on physically adjaceni systema and plant items,
and mterconnected systems such s power supplies.

Thee praposed modification shall confarm Lo the provisions set forth in the safety analysis report,
in any case, the proposal shall demonatrate that the modification meels the original sysem
spesification or that the new system specification is better.

When so required, the praposed modification shall be submitted to the regulatory body for
approval before implementation.

Implementaiion and Docomentatlon

1.

ML

All reviews and assessments shall be documented, and only those modifications that have
succesafully gone through the appropeinte processes shall be approved for implementation,
[mplementation of modifications shall be subject to the usual mainienance sdministirative
procedures iogether with any special requirements generated by reviews and assessments,

As a consequence of 8 modification, the list of spare parts to be kept in $tores shall be reviewed

and updated so that the necessary new spare parts are procured and thase spare parts that no
longer conform are dealt with either by modification or disposal,

The above mentoned directive shall make plant management responsible for recording approval
and implementation of modifcations, for smending records of plant design, and for updsting
drewings, procedures and mstructions. These requirements should be implemened i accordance
with steps set out in the plant modification conirol procedure.
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8.0 STORES

Organization

£01.

802,

803,

The operating arganization shall establish nuitnble orgamzational units 1o procure, receive, stare,
and issue materiaks, spare plant items and eomponents for use with systems importans io safety,
The wnt receiving, storing and suing such itema on tite shauld be responaible to the plant
management. The procurement unit may alkso be regponsible to plant management or be Tocated
elsewhere to serve o number of facilities; in the latier case, the operating organization shail ensure
that there are written procedures to control the imterface between the off-site procurement units
omd plant menagement. These procedures shall clearly define wha has the suthority for
specifying technical and quality assuranee requirements and for selecting suppliers. When that
authority is vested off site, the procedures should require consultation with, and approval by, the
plant mansgement. Whatever the organizationa] structure, the operafing organization thould
isue criteria b identify items important 1o safety, sstablish written procedures 1o cover these
activitics sl provide appropriate training on quality sssurance for the personne] involved.

The wunit for receipt, storage, and issue of items important to safety shall have its responsibilities
defined in writing by plont management. A satisfactory amngement would be for personnel in
charge of the stores io be responsible to the head of an on-site procurement unit who also should
be the officer administering the interface with the off-site procurement unit. If plant management
eongiders allocating this responsibility to an administration group, sultable procedures will be
necessary to ensure that this group responds to the requirements of the mainlenance group.

The maintenance group shall be responsible for ensuring it has adequite spases, lools and
resources 1o achicve its ohyeotives; it shall also be responsible for establishing stock levels snd
suthorizing the isoee and use of spares.

Procurement

B4,

BO3.

The operating organization should armange to purchase sppropnate quantitics of spare plant items
and components for systems important to safety. These spares shall meet the ssme techiieal
mﬂquwmumm s the equivalent ingtalled plant items, but with
adlditional requirements for ensuring adequate protection during long term storage.

The quantities of initial spares 1o be purchased in this way should be approved by plant
reanagement afier consulting with the vendor and taking sccount of relevant maintenance
expenience available to the operating onganization. Factors to be considersd include the number
and imporiance of major plont ilerms that could be subject to serious failure; the special nature of
sny manufacturing process that would preclude subsequent manufacture of & plant item; the
uncertainties in fture supply of parts and components currently available, anticipated dedivery
times; the estimated duration of repains to a plant #tem compared with the unaveilability time of
the item permitied by the operational limits and conditions; and the shelf life of the component.
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806.  Procurement of plant spares, materials parts, and components shall be in accordance with the

provisions of safety crilerion 7.3-11 of the SRD. Deviationa from the eriginal specification,
hawever minor, should not be permatted unt:l the change has been referred o plant menagement
for consideration under the procedure established for plant modifications deseribed in Section 7.

It should be the responsibifity of the purchasimg unit 1o ensuse that matersals snd items are
chtained anly from suppliers who sre approved in sccordanece with the requirements of ety
eriterion 7.3-11 of the SRD.

Routine reordering of material and plant items alveady held in store should be mitiared
automatically in sccordance with written procechures when a pre-determined Jower stock limit is
renched. This limit shauld be based on the expected or kmown rate of use and the anticipated
delivery time or shelf life. The purchasing unit shall ensure, by means of documented reviews al
the time of reordering, that the technical atd quality sssurance requirements bave been updated s
sppropriate and incorporated into routinely generated progurement documents,

Procurement of maintenance items not held in store shouid be initisted by the maintenance group.
This group should be responaible for ensuring, in socordance with an estsblished procedure, that
the technical and quality assurance requirernents are correct by established and specified io the
puschasing unit. I3 should be the responsibility of the purchasing unit to ensure that these
sechnical and quality sssurance requirements are then incorporated into the procunensent
documents without changs.

Receipt

Bl

The operating erganization shall provide adequate facilites for recerving on site all matenals,
spare parts and components for items important to safety. The fecilities for receipt should include
equipmient for safe, convenient handling and sufficient space with approprinte environmental
conditions: for proper receipt ingpection. A scperste and secure quarantine sres should be
provided for temporary retention of stores pod clesred for final storage o 1ssue.

Flant managerment shall allocate in writing the responsibility for receiving all stores on site and
should issue a special procedure to cantrol the receipt and acceptance process. This procedurs
should include visual external inspection fior transit damage or deterioration and verification of
cowrect packaging and identificabon. Memns found incomplete, incomeet or having inadequate
documentation should not be sccepted for final storage. The procedure shall also include 2
tequiremnent 1o label or tag such items until non-conformance is resolved,

Sterage

The operating orgenization shall ensure that storage facilitecs offer sdequate space and provide
for secure retention of stores in environmental conditions and suitable configurations designed to
prevent lowering of quatity through external efTects or deterioration. Access and installed
handling equipment shall be sdequate for the type and size of items to be stored.
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B3,

814,

B15.

816

a17.

Plant management shall make administralive arrangements 1o ensure that the siorage facility is
ooerated in & manner that preserves the coment environmental conditions, pusrds against fire
hazards and prevents unatthorized access to stored items. The stored items should be arranged 5o
that reguler examination of all stored itfems may be conveniently accomplished, where necessary,
with suiinble handling equipment,

The administrative armangements should inclsde written procedures allocating responsibilety for
regularly examining stoved tems and auditing store administration to detect delenioration and
unauthorized or unrezorded use of stored items, Particular atiention should be paid to the
retention of the origine] [dentification of items during storage.

I the proceshure relating to modifications, plant management should inclade steps to initiate,
control and record the modification of spare plant iems following modi ficstion lo equivalent
items installed in the plant,

If the packaging of ilems incorporstes prolection againat deterioration in storape and it is found
necessary to invalidate that protection, for example to modify or inspect the item, then the
protective finction shall be restored or deterioration prevented by some other equivalent means.

Tems which have 8 limited lifetirme shall be timely and regularly replaced if not weed, to ensure
suiability for the expected service when needed.

1ssue Reguirements

B18.

819

Storage fecilities shall provide for convenient and orderty issue of stores. This is normally done
with the aid of a counter, or barrier through which the issue of stores can fake place without
conlravening srmngements for security and correct environmental conditions.

Stored items shall only be issued by authorized persons in response to written orders presenied by
persons having authority to receive the stored items. Appropriate records should be generated to
document the ultimate dispogition of issued iterns to facilitate tracing, The isssing procedures
ghall require that excess or unused itlems be retumned {o stores in accordance with normal receipt
practice.

Unless coganizational armngernents allow conlinbous access bo the store, e g. full shift staffing,
the procedures should permit emergency issue of urgenily reguired stored items on the suthority
of and under the control of the shift supervisor, in & manner compatble with the normal isswing
process.
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9.0 FEEDBACK OF EXPERIENCE

901. Maintenance sxperience data collection ond annlysis are necessary in order to enhance the safety
of the plant and relishility of stroctures, systems, and components throughoul their operating life.
Significant events, but also minor incidents, may reveal important deficiencies or negative mends
wdverse to salety.

802, ‘Therefore, a process for collecting, clasifang and evaluating abnormal events or findings
concerning maintenance, and for feeding back the results of the lessons leamed from experience
ik the design and the operation of facilities is considered to be of paramount importance.

903,  The operating organization shall amangs for:

)

e

3
4

5

Collecting, evalusting, elassifying snd recording shnormal events or lndings, in order to
detect precursors, common mode failare mechamsms, deficiency of equipment or
personnel,

“Tranaferring to the design groups the experience of actaal maintenance in order to enable
future designers to improve plant features which have n bearing on the maintenance
activity, such &s sase of acoess, eace of disassembly and reassembly, and implementation
of the ALARA principle;

Utilizing maintenance experience in the training of maintenance personnel;

Vatidating reliability data collection to be uzed for probabilistic evaluations wod for the
technieal specification of new components;

Ensuring retrievability of data and proper transfer of the relevant information to the
EPpTOpriales PErsons OF OF gAnITAoNS,

904,  The participation in nationsl and international data banks is also considered 1o be a positive
means of implementing the objectives of such transfer of cxpenence.
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10,0 RECORDS

Generatlon and Collectbon of Records

1001,  Appropriate srrangements shall be made for the orderly collection of records and the productian
of reports on maintenmnce activities. Records and reports are required to provide objective
evidence that the maintenance program s bemng implemented fully m sccordence with the qualiny
nssurance program, In addition, maintenance records such &5 equipment history cards and the
results of maintenance work are & necessary input 1o & continuing review of maintenance
elfectivencss, which should be the respamsibality of the mainterance group. Another important
e of mamntenance records is the generation of dat for reliabality studies.

1002, PBoth pusposes can be served by suitable armangements to generaie and callect the same recards,
bt the contralicd copy wsed for qualily sssurance purposss shall be processed i accordance with
eafery eriteria 7.3 of the SRD.

1003. The mzintenance instructions should be designed to fecilitate the convenient generation of
records. In general, records shall identily ihe maintenance and operationa] personne! concemed
snd inchude certification by supervisors of inspectors as appropriale,

1004, A classification system that identifies the plant iem and system facilitates feedback of data to the
eppropriste bodies and provides data on component relinbality.

Retention of Records

1005, The mainterance organization should be required by an administrative procedure to selest records
that give a meaningful piant history snd to retein them for the life of the plant. Other records that
have only & fransitory value should be retained either until they cease o serve the purpose for
which they were originally intended or are replaced by later records. An impartant factor in
selecting records 1o be retained is their use in sssembling relmbility dats.

1006,  The retention of records requined for quakity assurance pusposes shall be in accordance with
safety eriteria 7.3 of the SR

1007,  The record should consist of originals, hard eopies, micoofilms, or computer storage. In all cases,
ease of retrievability commensurate with the likely need for consultation and review, and the need
1o guard against accidental loss shall be taken into sccount when establishing storage facilites.
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11.0 SURVEILLANCE, REVIEW, AND AUDIT PROGRAM
Need for a Pragram

1101, The operating vrganization shall establish a program of surveillance, review and pudit of
meintepance in order bo ensure that (he meinicnence program meels it purpose and has been
1 in sccordanee with the desipn intent, with regulntory codes and requirements and
with the operaling organization’s own procedures and policies.

Surveillance Procedures

1102, Verification inspection of maintenance activities shall be camied out by appropeiately qualified
individuals who do not have direct responsibility for performing the work, The inspector may be
1 member of the 2sme organizational unit, and & supervieos may serve at the inspector if ke or the
did not personally participaie in the work. Inspections may be unennounced and should include
direct ohservation of the specific maintenance activity as well as examination of documentstion.
The resubts and findings of these inapestions shall be transmitted 1o (ke appropriste maintenance
supervisors for information and for corrective action if requined.

Maintenance Review

1103, The operating organization shall establish a program for reviewing the mainienance astivities.
Responsibility for this review program shall be amigned by the operating organization.

1104, It is suggested that imparizality of the maintenance réview be schieved by bringing in various
department heads from plant management. Additonal expertise may be obfained from off-site
personnel.

1105,  The review program shall examine the maintenance program for features such as:

{1 Adequacy of the preventive mantenance schedule and its implementation
n Response to remedial mainienance requirements

i Satisfaciory control of radiation doses

(4 Availability and effective use of resources

{51 Level of triiming and expenence

(&) Adherence 1o quality sssurance requirements

N Adequacy of procedures and imstructions

(8)  Effectiveness of the reviewing function within the program.

1106, The findings of the review program shoubd be reported periodically to the maintensnce group,
plant mensgement and selecied members of the opemting organization and sctions should be taken
to maintain or imprave plant safety and performance, as appropriste.
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Audit Programs

107, The cperating crganization shall eseablish an audit program for the maintenance activity, These

1108,

1109,

audits shall be pesformed by qualified personne] who have no direct responsibility for
maintenance. The audits will determine whether or not the maintenance sotivity is being
conducted in complisnce with regulatory requirements end the operating orgenization’s palicies
and quality ssursnce program.

Audits shall be performed at specified intervals by qualified sudit ieams and thall cover all sreas
of the maintenance activity tht eauld affect iterms important to safety, Awdit details shall be in
accordance with ety eriterion 7.3-10 of the SRD. The audit reports shall be sent to plant
mansgement and selected members of the spemtiog organization for sction or informasion, a5
appropriats,

Persormel in the maintenance group should oceasiorally be assigned to sudit teams auditing other
areat of plant activily, This expericnce will enhance their understanding of quality assurance
requirements in their own sctivities.
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Annex

ADMINISTRATIVE ASPECTS OF MAINTENANCE WORK

This annex is intended to provide information vsefizl for developing suthorzations, permits, snd
certificates needed in sdministrative cantrel (o ensare eafery in the werk area and 1o prevent
miintenance activities from affecting other aspecis of safety. It deals specifically with the tems
listed in para. 403, of this Guide, mamely:

ltem (4) — Work order nuthorizatzon
Itermn (5) — Equipment isolston work permit
Ttemn (6} — Radiation work permit

and it also addresses those aspects of item (8), fire hasand control, and iler (9), plant
madification control, which are inseparable rom the above itema.

These sutharizations, permits and ceriificates genemally:

(2} Define the plant fem, the fype of work to be performed, and the boundanies of the
working area in which the activities of plant personnel are authorized,

b Comfiren that the plant item is either in 2 safe condstion 10 work on, or eonforms to
conditions set out in the presequisites of writien procedures appropriate 1o the suthorized
wiork, Thess conditions should specify any precautions that need 1o be taken,

(c) Confirm radiclogical conditions i the work ares, nole any other postible hazands, and
specify any precautions 1o be taken in order that the authorized wirk may be carried out.

{dy Confirm that all personnel have been withdrean from the worlang erea sfier the
authorized work 1s completed, end the plant Hern can either be returned to service or
remmin 10 a known condation,

(€} Imclede self-canmcellation [eatures by indicating the conditions of validity, e g. time limits.
This anmex does not relade to controls required to avold mterreet maimtenince of the plant iem,

These are covered in paras 405413 {maintenance instructions), which should be considered
togriber with sssocisted quahty agsurance requirements detadled in Sectios 7.3 of the SED.

=34 March 28, 2000




